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ABSTRACT : 

PURPOSE: To prevent the movement of superconducting 
element wires within a 

conduit and at the same time maintain a path for a coolant 
to flow, by fixing 

the element wires with a thermohardening type insulating 
tape wound in a spiral 

form in the direction of the length thereof on the outer 
circumference of a 

secondary twisted wire in which a plurality of 
superconducting element wires 
are twisted. 
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CONSTITUTION: A superconducting element wire 11 is 
formed with an extremely 

thin multi-core superconducting wire of NbTi or 
Nb<SB>3</SB>Sn being surrounded 

with a stabilization material such as Cu, Al or the like. 
Three pieces of the 

element wires 11 are twisted to make a primary twisted wire 
12 , and three 

pieces of the primary twisted wires 12 are twisted to make 
a secondary twisted 

wire 13 . A thermohardening type insulating tape is wound 
on the twisted wire 

13 in a spiral form along in the direction of the length 
thereof. A plurality 

of the twisted wires 13, the circumference of which the 
insulating tape 14 is 

applied to, are twisted to make a subcable 15. In this 
case, six pieces of 

subcables 15 are twisted and then housed in the conduit 16. 
The 

superconducting wire is made by drawing. Thereby, the 
movement of the element 

wire 11 is restricted by the thermohardening type 
insulating layer 18. 

However, there is not present the layer 18 all over the 
space between the 

element wires 11, so that a path for a coolant to flow can 
be maintained. 
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(57)Abstract: 

PURPOSE: To prevent the movement of 
superconducting element wires within a conduit and at 
the same time maintain a path for a coolant to flow, by 
fixing the element wires with a thermohardening type 
insulating tape wound in a spiral form in the direction of 
the length thereof on the outer circumference of a 
secondary twisted wire in which a plurality of 
superconducting element wires are twisted. 
CONSTITUTION: A superconducting element wire 1 1 is 
formed with an extremely thin multi-core 
superconducting wire of NbTi or Nb3Sn being 
surrounded with a stabilization material such as Cu, Al or 
the like. Three pieces of the element wires 1 1 are twisted 




to make a primary twisted wire 12, and three pieces of 
the primary twisted wires 12 are twisted to make a secondary twisted wire 13. A 
thermohardening type insulating tape is wound on the twisted wire 13 in a spiral form along in 
the direction of the length thereof. A plurality of the twisted wires 13, the circumference of 
which the insulating tape 14 is applied to, are twisted to make a subcable 15. In this case, six 
pieces of subcables 15 are twisted and then housed in the conduit 16. The superconducting 
wire is made by drawing. Thereby, the movement of the element wire 1 1 is restricted by the 
thermohardening type insulating layer 18. However, there is not present the layer 18 all over 
the space between the element wires 1 1 , so that a path for a coolant to flow can be 
maintained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a conductor the superconduction of the cable Inn conduit-tube mold which dedicates the 
stranded wire which consists of a superconductive element line of the multifilamentary wire of NbTi or 
Nb3 Sn in tubing made from high intensity stainless steel, and feeds and carries out forced cooling of the 
refrigerant into this tubing — the superconduction characterized by having wound the insulating tape of a 
heat-curing mold in the direction of a long picture in the shape of a spiral, and fixing a superconductive 
element line to the periphery of the secondary stranded wire which twisted two or more superconductive 
element lines which form said stranded wire mutually — a conductor. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the superconduction of the forced-cooling mold which this invention feeds a 

supercritical helium compulsorily and is cooled - it is related with a conductor. 

[0002] 

[Description of the Prior Art] the superconduction of the forced-cooling mold cooled using single phase 
flow like a supercritical helium, and the forced convection of super-low hot fluid - a conductor — a 
hollow — a conductor and a cable Inn conduit tube - there is a conductor which combined a conductor 
and them, a hollow ~ the actual set of many super-thin multicore superconduction lines is carried out, 
and it unifies with stabilization material with solder etc., and the conductor is constituted so that a hole 
may be made in the central part and the helium which is a refrigerant can be fed. moreover, a cable Inn 
conduit tube — a conductor 8 As shown in drawing 3 , twist several super-thin multicore 
superconduction lines 1 of NbTi or Nb3 Sn at a time many times, and a multiplex twist is carried out at 
the shape of the 4 or 5th 3 or 4th 2 or 3rd secondary [ in all ] stranded-wire stranded-wire stranded-wire 
stranded wire 5 and a cable. It dedicates in the firm conduit tube (tubing) 6 which consists of SUS 
material, the Incoloy material, Ti material, or those alloys. It is constituted so that a refrigerant may flow 
to the space 7 surrounded with conduit-tube 6 walls other than a superconductive element line (U.S. Pat, 
No. 4,336,420 specification: Jun. 22, 1982, reference). 

[0003] this kind of superconduction - in order for a conductor to generate heat when the 
superconductive element Une 1 in a conduit tube 6 moves within a conduit tube 6 according to 
electromagnetic force, and for strand temperature to prevent going up and carrying out superconduction 
destruction (quenching) - the front face of the superconductive element line 1 - solder - thin - coating 
- the time of a stranded wire ~ he carries out soldering immobilization and is trying not to move by 
point contact and the part which carried out line contact mutually Moreover, the motion of a strand is 
restrained by covering the periphery by high electric resistance material with a good heat-conduction 
property to the cable which bundled the stranded wire several times. Furthermore, the tube diameter was 
drawn through and it was made small so that it might become as small as possible about the rate (a void 
fraction is called below) that the refrigerant flow passage area to the cross-sectional area of the cable 
space in a conduit tube 6 occupies (generally before or after 35 - 40%). 
[0004] 

[Problem(s) to be Solved by the Invention] it mentioned above - as ~ the conventional 
superconduction, although solder coating of the superconductive element line in a conduit tube is carried 
out and a motion of a superconductive element line is restrained in a conductor Since the joint loss over 
a fluctuation field is large, and is this internal generation of heat and it may result in quenching for the 
electrical installation between superconductive element lines. When it fixed only by not combining 
between strands electrically but only twisting, there was a fault of becoming easy to move a strand, in 
the part where the diameters of bending differ, or the mighty part of electromagnetic force. 
[0005] then, the conventional superconduction ~ although the void fraction is made small as much as 
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possible in the conductor in order to prevent the ease of moving of a strand - a conductor ~ since an 
open circuit of the strand at the time of manufacture and a hydraulic diameter became small, pressure 
loss increased, as a result loss of a circulating pump became very large, and another fault, like the 
temperature of a refrigerant becomes high by the temperature rise by the pressure loss arose. 
[0006] Although what applied adhesives, and was pasted up and fixed to each other (JP,2-297808,A) is 
proposed as the approach of compensating a fault which was mentioned above instead of carrying out 
soldering immobilization at the periphery of a superconductive element line By this approach, when 
pasting up strands mutually, the refrigerant passage between superconductive element lines was closed, 
a refrigerant would not flow, and degradation of a remarkable cooling property was caused, as a result 
there was a problem of producing quenching (superconduction destruction). 
. [0007] the superconduction which was excellent in the cooling property which secures refrigerant 
passage and is stable while it was made in order that this invention might solve the above-mentioned 
problem, and the purpose prevented the motion of the superconductive element line in a conduit tube - 
it is in offering a conductor. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
dedicates the stranded wire which consists of a superconductive element line of the multifilamentary 
wire of NbTi or Nb3 Sn in tubing made from high intensity stainless steel. In a conductor the 
superconduction of the cable Inn conduit-tube mold which feeds and carries out forced cooling of the 
refrigerant into this tubing - It is characterized by having wound the insulating tape of a heat-curing 
mold in the direction of a long picture in the shape of a spiral, and fixing a superconductive element line 
to the periphery of the secondary stranded wire which twisted two or more superconductive element 
lines which form said stranded wire mutually. 
[0009] 

[Function] the superconduction of this invention ~ since according to the conductor the motion of a 
superconductive element line was restrained to the minimum and the refrigerant passage between 
strands is secured, the outstanding stability and the outstanding cooling property are acquired. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to drawing 1 . 
[001 1] Drawing 1 (a) is the sectional view of one example of this invention, and drawing 1 (b) is the 
enlarged drawing of the A section of this drawing (a). In drawing 1 , 11 is a superconductive element 
line, surrounds the super-thin multicore superconduction line of NbTi or Nb3Sn by stabilization 
material, such as Cu and aluminum, and inserts electric insulation material if needed further. As shown 
in drawing 2 , every three of this superconductive element line 1 1 are twisted, it forms the primary 
stranded wire 12, and three primary [ further ] stranded wires 12 are twisted, and form the secondary 
stranded wire 13. The insulating tape 14 of a heat-curing mold is wound around the periphery of this 
secondary stranded wire 13 in the shape of a spiral along the direction of a long picture. Thus, the 
stranded wire of the secondary stranded wire 13 to which the insulating tape 14 was given at the 
periphery is carried out many times like the conventional example shown in drawing 3 , and it 
constitutes the subcable 15. 

[0012] the case of this example - the subcable 15 — 6 stranded wires ~ carrying out ~ a conduit tube 16 
- containing ~ up to a predetermined void fraction ~ dice length - carrying out - superconduction - a 
conductor 20 is manufactured, superconduction - the suitable process of coil manufacture after 
manufacture of a conductor 20 - superconduction - a conductor 20 is heated, the insulating tape 14 of a 
heat-curing mold is stiffened, and the superconductive element line 1 1 is fixed per secondary stranded 
wire, the superconduction after hardening ~ a conductor 20 comes to be shown in drawing 1 (a), and 
what expanded the A section is shown in drawing 1 (b). 

[0013] The hardening insulating layer 18 isTixing the superconductive element line 1 1 in the state of the 
primary stranded wire 12, and, thereby, is restraining the motion of the superconductive element line 11. 
However, since there is no hardening insulating layer 18 in all between the superconductive element 
lines 1 1, tiie refrigerant passage 17 is securable. Therefore, even if it forms and energizes a coil, a 



http ://www4.ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



9/4/05 



JP,05-217433,A [DETAILED DESCRIPTION] 



Pages of 3 



motion of the superconductive element line 1 1 can also acquire a good cooling property while having 
the stability which it is almost unstable and was excellent. 

[0014] In addition, although especially this example did not prescribe the volume pitch of the insulating 
tape of a heat-curing mold, if it is made close winding or a lap volume, by flying, since cooling surface 
area decreases or channeling of a current and a splitting problem arise, and performing a volume, 
reduction of cooling surface area will be prevented and mitigation of channeling and a splitting problem 
can be performed. In this case, it flies and the pitch of a volume is good to consider as 1/3 or less merit's 
pitch of the twist pitch of the 3rd stranded wire (33 this twist). Moreover, two secondary stranded wires 
are twisted, and even if it uses two or more twists, such as 4 twists, the same effectiveness as the above- 
mentioned example is acquired. 



[Effect of the Invention] the superconduction which was stable and was excellent in the cooling property 
since refrigerant passage was securable while preventing the motion of the superconductive element line 
in a conduit tube according to this invention as explained above ~ a conductor can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing I] This drawing (a) is a sectional view of one example of this invention, and this drawing (b) 
is an enlarged drawing of the A section of this drawing (a). 

[Drawing 2] The perspective view of the one section of the secondary stranded wire of drawing 1 . 
[Drawing. 3] the conventional superconduction ~ drawing showing the manufacture process of a 
conductor. 

[Description of Notations] 

I I - superconductive element line, a 12-primary stranded wire, a 13 -secondary stranded wire, and 14 
- the insulating tape of a heat-curing mold, a 15 - subcable, 16 - conduit tube, and 17 - refrigerant 
passage, 18 - hardening insulating layer, and 20 superconduction - a conductor. 

[Translation done.] 
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DRAWINGS 



pPrawing 1] 




(a) 
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[Drawing 2] 
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[Translation done.] 
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